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This invention relates to books and has for 
its objects the provision of an improved method 
of, and apparatus for, the manufacture of books. 
In aecordance with one aspect of my invention, 
I print a moving web of paper on both sides 
in cyclic sections, each section comprising all the 
Pages for a complete book, unless unduly la'rge, 
by means of type set on endless belts. Anotheï 
feature of the invention involves the zig-zag 
or accordion folding of the cyclic section into l0 
page sections and the cutting of the sections in 
a precisely arranged automatic operation. 
In one of its more complete aspects, my inven- 
tion provides a very simple and efficient means 
of printing any desired number of pages on a 1 
moving web in repeated cyclic sections, the cut- 
ring of the cyclic sections from the web, the 
cordion-like folding of the cyclic sections into 
page length folded units, and the arrangement 
of the folded units into page blocks ready for 20 
binding. I may print single rows of pages or 
multiple rows of pages in each cyclic section de- 
pending upon the size of the book. The folded 
units are compressed directly into blocks ready 
for binding when a single ïow of pages comprise 2 
the width of the web, or compressed and cut into 
several sub-page blocks when several rows of 
pages are printed on the web, said sub-page 
blocks being assembled in proper order into a 
single page block ready for binding. 30 
One feature of the invention comprises the 
printing of one side of the web followed by rapid 
drying of the inl, printing on the opposite side 
of the web in a precisely controlled position on 
the web with respect fo the flrst printing so that 35 
the printing on both pages of each leaf is sultably 
superimposed, and the adjustment of the moving 
printed web with respect fo the folding and cut- 
off operations to effect the accurate folding be- 
tween pages and cutting af the end of each cyclic 40 
section. 
In the printing of the web in cyclic sections, 
whether in single or multiple rows of pages, in 
the accordion folding of the cyclic sections into 
folded units, and in the production of the blocks 45 
ready for binding, my invention provides the book 
lndustry with a simple operation of great flexi- 
bility which eliminates many of the difficultles 
and ]imitations in present printing and binding 
operations. In the succeeding operatlon of bind- 
ing, and particularly in the arrangement of the 
folded leaves, the invention gives advantages in 
the direct utilization of the printed material, 
eliminating the present objectionable storage 
and assembly of portions .of books incident to  
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binding. I am able to convey the page blocks con- 
tinuously as produced to the binding operation 
and thus I eliminate accumulations and storage 
which now plague the industry, and many of the 
 expenses resulting therefrom. 
One of the important steps or sub-divisions 
of a complete operation of my invention is the 
binding of the page blocks by adhesively con- 
necting the folds together and to a cover. In 
accordance with this aspect of my invention, I 
arrange all the folds of the page block fo embrace 
a common binding edge, and apply the adhesive 
to the folds of the binding edge fo secure them 
together, and then adhesively connect the cover 
to the book. 
It is one of the objects of this invention to 
provide a printing apparatus which, at each im 
pression, provides all of the printed marrer re- 
qulred for one ordinary book, say of hOt over 
350 fo 400 pages, and which, together with syn- 
chronously operated folding and cutting mech- 
antsms, has as ifs end product a book copy ready 
for the binding opeïation. 
The invention provides apparatus for effecting 
repeated prtnting cycles on a moving web, each 
cycle comprising a multipltcity of pages and auto- 
matically operated mechanical means for fold- 
ing the resulting cycllc web section into accor- 
dion-like folds of page size or multiples theïeof. 
The apparatus of my invention comprises two 
pairs of cylinders, one cylinder of each pair being 
power driven, and an endless belt for prtnting 
mounted on each pair of cylinders, each .belt 
comprising one or more type-belts, each type- 
belt being provided with means for printing one 
row of pages of the cyclic web section. The type- 
belts on one pair of cylinders are provided with 
page size type-forms for printing the web on 
one side and the type-belts on the other pair of 
cylinders are provided with page size typeforms 
for printing the web on the opposite side. The 
type-belts are of flexible construction preferably 
comprising interconnected readily separable links 
of any desired length, and the page type-forms 
attached thereto are preferably of rubber or of 
other flexible material. The links flex and con- 
form to the cylinders which carry them. Each 
link may be the size of one or several pages and 
has mounted theïeon, one or several page type- 
forms of the actual printing characters. These 
links may be connected together by hinged jotnts,. 
especially those whtch may be connected or dis- 
connected with facility in changing from one 
printing operation to another. I have round tt 
advantageous fo use a coupling means which per- 
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forms the several functions of resfllently taklng ment. Members I are preferably formed of 
up slack, engaging the type-belts to the cylin- spring steel and the slits 9 at the end permit 
ders, and conforming the links to the cylinders, adequate flexing to insure the ellminatlon of 
My invention provides for the printing of a web 
on the periphery of the type-forms as they travel 
over the circumference of the cylinder and in 
furtherance of this objective I arrange impres- 
sion rollers in contact with the moving web to 
press the web into printing contact with the pre- 

viously inked type-forms. 
1VIy invention provides an apparatus syncho- 
nized with the printing apparatus for cutting off 
the cyclic web sections, forming the sectlons into 
accordion-like folds, compressing them, .and 
forming page blocks ready for blnding. 
These and other novel features of the inven- 
tion will be better understood after considering 
the following discussion taken in conJunction 
with the accompanying drawings, in which: 
Flgs. 1 and 2 together comprise a more or less 
diagrammatic illustration of a complete appara- 
tus embodying my invention; 
Figs. 3 and 4 are enlarged fragmentary plan 
and side views, respectively, of an endless type- 
belt of Fig. 1; 
Fig. 5 is an enlarged sectional view at 5--6 of 
Fig. 3; 
Fig. 6 is a plan view of oneof the linking mem- 
bers; 
Fig. 7 is an enlarged .ïragmentaryview at 
of .Fig. 2, and 
Fig. 8 is an enlarged fragmentaIT view.at 8--8 
of Fig. 2. 
The apparatus illustrated in the drawings com- 
prises printing cylinders ! and 2 cQrresponding 35 
somewhat to the cylinders of conventional rotary 
presses. These cylinders are securelY mounted 
in fixed bearings for accurately aligned rotation 
and are power drivenin synchronism. The ldling 
cylinders 8 and ,4 correspond in diameter and 40 
length to the printing cylinders and aremount- 
ed.in adJustable bearing means (hot shown) 
which permit moving the idlingcylinders toward 
and away ïrom the printing cylinders !-.and 2 for 
the purpose of space adJustment. The adjust- 
ment of the position of cylinders 8 and 4 is to ac- 
comm0date endless belts §-and 5 f varying 
lengths. These endless beits maY be ruade of any 
suitable flexible:material, such as steel or other 
metal, either as unitary members or in one or 50 
more sections S which I refer to as "type-belts., 
Fig. 1 shows-endless bels, each-comprising four 
identicai type-belts. The number-of-ype-belts 

slack. 
5 Each of the type-belts is but little wider than 
the page tobe printed. The edges of:the type- 
belts travel around the cylinders ! to 4-between 
annular ribs or guides G. Each type-belt, re- 
gardless of the number used, is secured in lts 
]o :proper location by the hinged lugs tt which en- 
gage :th.e .recesses 1 in the cylinders and by the 
.r!bs G which prenent displacement in the axial 
direction of the cylinders. The belts traveling 
around cYlinders ! and $ print one face of the 
15 paper web,-while thebelts traveling around cylin- 
ders 2 and 4 print the opposite side of the web. 
Theinking.:rollers 0 and ! are mounted in 
positions with respect to rollers ! and 2 so as to 
apply ink to the type-forms F in the usual way. 
o The impression cylinders !2 and $ of steel or 
other suitable smooth material are so located that 
they press the web of paper ! 5 into contact :with- 
the type-forms F-0n the type-belts. The web of 
paper § from a roll of-paper (-hot shown) 
drawn over the direction idler rollers 8-and !1 
in the direction- of the arrows- and is guided be- 
tween the type-forms F and the imPressioncylin- 
der !2. To drY the lnk'ln he short.time avail- 
able, the web ispassed upward and ln front'of 
theradiant or other suitable type .-heaters !8-to 
the direction idler follet !9. 
In order to maintain the web-of pper in 
properposition so that thetype-forms F on belt 
5 will print in the precise position with respect to 
theprinting on the:opp.ositesile a suitblemeans 
is pr0vided to effect a lengthwise adJustment in 
the traveling web. The web is, accrdingly 
passed downward and around a floating _compen- 
sating roller 2{}-which is mQunted in .hreaded 
bearings 2!and 22 which travel-up or.clown on 
the screws 28-and 24. These screws-are-rotated 
in either directionbya:cra nk 2§ on :the shaft25. 
The worms 21 and28 on haft 28rotate gears 
25 nd 8{}, andthereby catlse UPWardand-down- 
wardtravel of th-adJUstment follet 2@ to effect 
a gradul.-dvancement or retardation in the 
position of the web. 
Theweb is thenpassed.over the direction, idler 
rollers 88 and 84 andbetween impression roller 
13 and the type÷formsF on belt 6. This opera- 
tion prin the Oploatté face .of the web :.in such 
manner that the printed-marrer on one paire 
of aglven ieafis suPerimPosed over the printel 

ts Lletermined by the number of-rows of-pages marrer on the opposite..page of the.leaf.!n the 
printed on the web for one bo0k. In. the ,form of .5  desired degree of register. 
type-beltsfllustrated, the belt linksL areformed After theprinting between-follet  and the 

in-such size as to accommodate thetype-forms 
F for two pages and are connected togetherwith 
hinged Joints tt. The hinges serve as sprocket 
lugs and engage recesses R in the-cyllndes , 2, 60 
 and 4. These hinge lugs prevent 'creep of the 
belts and resulting misregister of the typewith 
the paperweb. It is advantageous-touse links 
of such construction thatin cooperation-with the 
linking members 7 they form a slightly êtastic 
connection to compensate for slight varitions in 
the length of the type-belt. As best Shown in 
Figs. 3 and 4, the links L carry type-forms Fol 
flexible material. In one. suitable form of type- 
belt, the type-forms are of vulcanized rubber 7O 
cemented to the links. The type is preferably 
formed by molding the material of the type- 

type-foms on.belt $, .the web of paper is passed 
upward in frontofthe battery of radiantheaters 
85 to dry the ink and then over the directionidler 
 rollers $5 and 87 fo the draw rollers 88 and SS 
which pull the web through the apparatus JUst 
described. The rollers 88 and $5 are-driven,in ' 
synchronism with.-rollers ! and 2. In order'-t0 
maintain proper folding .-and. cuoff- in ..the ..next - 
operati0n,, the web ls passed over .the floating - 
compensating follet 4{}. This fol]er ts-mounted 
inthreaded bearings 4!-and 42 which.traveYup 
and-d0wn on-the screws 48 and 4.  By means 
of the crank4§ the shaft 5.and :worm gears47 
 and 48-are rotated in either direction and the. 
connected gears 45 and §0, accordingly, rotate 
the screws-!-and-42 to-adJustthe follet.:40 so 

forms F in any suitable manner. The links have that the web will be folded at the proper place 
hooks at the ends which are inserted in-the open- . and-cut Off at the. end of .each. cyclic section. 
tng $ and' are prevented from-end wise displace'/75 " Afte. passing.:etween the=dra-w-.rolle |$«nd 



39, the web passes between the flying shear rollers 
5 and 52 and then between the folding rollers 
53 and 54. The rollers 5 to 54 are driven in 
synchronism with draw rollers 38 and 39. The 
roller '5 bas a longitudinal hard rubber bar 55 5 
inserted in a peripheral slot which registers with 
a cutting blade 58 on roller 2. Roller  is 
mounted on a flxed shaft but roller 52 is mounted 
at each end on an arm 7 pivoted at §8. The link 
59 is pivoted at G} and v¢hen pulled upward bY 10 
spring 6 to the position shown in broken lines, 
the cylinder 52 is swung away from contact with 
roller 5 and the blade SG does not cut. The 
rotary switch 6'2 (Fig. 1) is driven by cylinder 
and is provided with a system of internal gears 15 
which are so synchronized with the number of 
type-forms used that when the end of each 
cyclic web section passes between the block 
and blade 5, the switch 2 energizes the solenoid 
3 and the link 59 is pulled downward to the 20 
position shown in Fig. 7 in full lines. The knife 
is, therefore, carried into cutting contact with 
the block §§ and the cyclic web section is cut 
off at a position between the end of one section 
and the beginning of the next. The circumfer- 25 
ence of rollers 5 and 52 is equal to two folds, 
or in other words, to two-page widths so that 
the cut is never on the binding edge but on that 
edge which is trimmed off in binding the book. 
The rollers 53 and 54 are the saine diameter 30 
as rollers 5 and 52 but are provided with fold- 
ing means for making two folds on each revolu- 
tion. Each roller is provided with a longitudi- 
nally disposed peripheral insert 4 and 6§ formed 
of resilient rubber. Each roller bas a pair of ad- 35 
jacent longitudinally disposed peripheral grooves 
6G with a knife edge 7 embracing the circum- 
ference of the cylinders. As the web of paper 
passes between these cylinders, the knife edges 
57 press the paper into the rubber inserts  40 
and § alternately flrst in one direction and then 
in the other to give the paper a zig-zag or ac- 
cordion-like fold. 
In printing the ordinary book, having up to, 
say, 350 to 400 pages, one complete travel of the 45 
type-belts prints the pages of the entire book 
and each rime the blade § is moved into cutting 
position the section of web comprising the pages 
of an entire book is cut off. If the book is small, 
containing, say, thirty pages, only one type-belt 50 
for printing each side of the web is required. 
Where the book is larger, however, two or more 
ty!oe-belts, as required, are used on each set of 
cylinders. It will thus be apparent, therefore, 
that the web comprises either a complete book in 55 
one row of pages or a complete book in several 
rows of pages which must be assembled. Where 
several rows of pages are printed in each cyclic 
web section, the invention provides means for 
slicing the folded and preferably compressed 60 
folded units into sub-page blocks and the 
sembling of the sub-page blocks in the proper 
page order into page blocks comprising all the 
pages of a book ready for binding. 
As the folded web leaves rollers 3 and 
falls into and accumulates in the hopper 
The accordion-like folds become compressed 
closer and closer together under their own 
weight until they are compacted into a fairly 
dense structure at the bottom. The endless 70 
chain 7 which travels around the chain sprock- 
ets 72 and 73 is driven in synchronism with roll- 
ers 3 and 4. The chain travels under the hop- 
per 7 and the cleat 74 on the chain engages the 
lowermost compressed and folded unit 

pushes it out of the hopper. When the folded 
unit enters the bite of rollers 7G and 77, it is 
carried to the position shown and deposited on 
the chain belt 78. The spaced cleats 79 on the 
belt engage the folded units and carry them un- 
der the rotary saws  and the unit is cut into 
sub-page blocks 8, 82, $ and 4. The chain 
belt 8 carries the blocks over a platform 8§ hav- 
ing a series of inclined and step-like shelves 
7, 8 and 9, one for each sub-page block (Fig. 
8). The belts  and 78 are driven in synchro« 
nism with cylinders  and 2 and also rollers 
and 54 so that the folded units are pushed out 
of the hopper 70 and carried under the saws 5{} 
and onto platform 8 at the rate formed. Plung- 
er 9 is also operated in the same synchronism 
so that each rime the sliced sub-page blocks 
reach the proper position on platform 85 they 
are pushed over each other and deposited as a 
complete page block 9 on conveyor 92. The 
page block  is passed to a binding operation 
which comprises, in its more complete aspects, 
setting the book pages between jaws or clamps 
of conventional types (not shown) which hold 
them together, adjusting the binding edge em- 
braced by the folds of the pages, either as a fiat 
surface or rounded, applying adhesive over the 
binding edge, applying crash over the adhesive 
and attaching the cover fo the crash. In one 
preferred practice, folded end sheets are applled 
to the sides of the page blocks before they are 
held by the jaws. The end sheets usually com- 
prise two leaves and bave folds which are in 
alignment with the folds of the pages. The end 
sheets are attached to the crasl and to the cover 
in binding the book. 
The invention is not limited to the printing 
and :binding of books having no more than 400 
pages. The operations just described may be 
used in producing page blocks which comprise 
only part of a book, say, one-half. These frac- 
tional portions maY be accumulated and com- 
bined with the other fractional portions formed 
in a similar operation. To avoid storage, iden- 
tical machines may be operated side-by-side, one 
printing one portion of the book and the other 
the other portion of the book. The resulting 
page blocks maY be assembled or combined in 
any suitable way incident to binding. 
I claire: 
1. The improvement in book printing ma- 
chines which comprises two pirs of cylinders, 
at least one cylinder of each pair being power 
driven, at least one endless flexible type-belt on 
each pair of cylinders, type means for printing 
severat pages of a book mounted on the type- 
belts, means for feeding a web of paper adapted 
to receive page impressions of a plurality of pages 
across ifs width into printing contact on one side 
with the type means of one type-belt and then 
the other side of the web into printing contact 
with the type means on the other type-belt where- 
by the web is printed on both sides, means for 
folding the printed web transversely in accordion- 
like folds, means for cutting off a folded unit of 
the web comprising a predetermined number of 
printed pages, means for compressing the folded 
section, and cutters for slicing the compressed 
section into page blocks for assembly into a book. 
2. A continuons web perfecting press adapted 
for printing repeatedly on both sides of a passing 
web any selected one of  plurality of imprint 
pairs having various dimensions longitudinally 
of the web, comprising in combination, two groups 
of spaced rotutable means, a$ leasç one endless 
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tlebelt mounted on e.ach group of rotatable 
meansand adaPted to carry prtnting plate means 
for.respectlvely printingthe imprints of a selected 
pair on opposite sidesofmweb, impression means 
disposed to coact wlth sald type belts adjacent 5 
oneof said rotatable means, means for directtng 
a. continuously moving web flrst in contact with 
the printlng.plate means of one type-belt, mount- 
ed on one group of spaced.rotatable meansand 
then into.printing contact vith the printing plate 10 
means of the other type-belt mounted on the 
other.group of spaced rotatable means and 
justing means for. accommodattng .the apparatus 
to,effect application of imprints Of the aforesaid 
vartous dimensions, Said.adJusting means includ- 15 
ing::means_for .changing the spatial relattonshtp 
otthe:spaced rotatable means :of. each .of the.two 
groups,..:to accommodate type-belts of..vartous 
lengths.and means::for adJustlng the length of 
w.eb_between the tmpressions to correspond fo: the 
length -of the :carrier. 
3. A conttnuous web. perfecting press adapted 
for :rtnting repeatedly on. both sides of a pass- 
ingveb any selectêd one of a plurality of 
printed-pairs having vartous dimensions longi- _05 
tudinally of the .web, comprising, in combina, 
tion, two pairs of rotatable cylinders atleast-one 
cylinder of.each .pair being power-driven, at least 
one:endless type belt mounted on each pair of 
cyllnders; type_means.of printing several pages.,0 
of ca. book mounted on the type-belts, impression 
means disposed fo co-act with said type-belts 
ad]acent.oneof said rotatable cylinders means 
for«feeding a web of: paper into prtntlng, contact 

on one side with the type means.of the one type- 
belt and then the other side of the web into prtnt- 
ing contact wlth the type means on the other 
type-belt and adJusting means for accommodat- 
ing the apparatus fo effect application of impres- 
sions of the aforesaid various dimensions, said 
adjusting means including means for changing 
the spatial relationship of the rotatable cylinders 
of each of the two pairs, to accommodate type- 
belts of various lengths and means for adjustlng 
the length of web between the impressions cor- 
responding to the length of the carrier. 
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